DNA and propose that strand scission of modified DNA occurs by an attack of the C-9 hydroxyl group of the adduct on the triester group. The sequence preference of the observed cleavage can imply that phosphotriesters do not account for the majority of the scission events, as the rate of phosphotriester formation should not depend on nucleotide sequence.
16. We thank Eric Eisenstadt for helpful discussions. This work was supported by a grant from the National Cancer Institute (CA 26716) and an American Cancer Society faculty re- The effects of ozone on human health have been a focus of public concern and scientific investigation for more than two decades (1) (2) (3) (4) . Considerable attention has been devoted to assessing its cellular effects (5) because it is the major constituent of the ground-level oxidants in polluted air. Much has been learned about the effects of ozone on normal tissues, but little is known about its action on cancer cells. We have conducted experiments in which continuous exposure to ozone at 0.3 ppm (6) selectively inhibited the growth of human cancer cells 40 percent in 8 days.
Controlled levels of ozone (0.3 to 0.8 ppm) were continuously generated by ultraviolet irradiation of filtered ambient air. The ozonated air, containing 5 percent carbon dioxide, was introduced at a constant flow rate of 4.0 liter/min into an environmental chamber in an incubator maintained at 37°C (Fig. 1) . The ozone levels were assayed daily with a spectrophotometric ozone analyzer. For comparison, noncancerous human lung diploid fibroblasts (7) were cultured in the chamber along with the cancer cells. The cancer cells were from alveolar (lung) adenocarcinomas (8) , breast adenocarcinomas (9), uterine carcinosarcomas, and endometrial carcihomas (10) . All the cells were grown in 60-mm petri dishes in 10 ml of medium and were placed in the chamber at the same time. Control cells were incubated in an adjoining compartment receiving filtered ambient air containing 5 percent carbon dioxide (4.0 liter/min). Three petri dishes for each cell type were removed from each of the two compartments every 48 hours for 8 days, and the number of cells per plate were counted. All of the cancer cells showed marked dose-dependent growth inhibition in ozone at 0.3 and 0.5 ppm (Fig. 2) . There was no growth inhibition of the noncancerous lung cells at these ozone levels, and they were morphologically identical to the corresponding control cells. At 0.8 ppm, the growth of the noncancerous cells was inhibited 50 percent, but all four types of cancer cells were inhibited more than 90 percent.
After being cultured through 14 passages, the noncancerous cells exhibited measurable growth inhibition and morphological changes (vacuolation) in ozone at 0.5 ppm, suggesting that aging increases the sensitivity of normal lung cells to ozone (Fig. 3) . In cultured human diploid fibroblasts, morphological changes and a gradual decrease in rate of growth have been attributed to a buildup of cellular damage with each successive division (11, 12) . Ozone may accelerate processes similar to those naturally ponent of normal cells has been found to be affected by elevated ozone levels (5). However, glutathione in its reduced form (GSH) has been credited with providing the first line of defense against the peroxides and free radicals generated in all cells by ozone and oxygen (1, (13) (14) (15) . It deactivates peroxides and radicals by donating one hydrogen atom to the reactive species. Loss of a GSH hydrogen (oxidation) results in formation of oxidized glutathione (GS-SG). The cellular respiratory system is responsible for reducing GS-SG to GSH. The GSH-linked respiratory system in normal and cancer cells, before and after exposure to ozone, must be examined to learn whether a functional impairment of this system is associated with the marked sensitivity of cancer cells to the oxidant. These findings lead us to believe that ozone-alone, in combination with radiation therapy (16) (3) found that human subjects tolerated exposure to 0.5 ppm ozone for up to 6 hours. Pulmonary function was affected and chest discomfort developed at this level, with no significant differences observed between smokers and nonsmokers. 7 . These cells causing cellular damage and may decrease the growth rate of the aging fibroblast colony. However, in ozone at 0.5 ppm, all of the human cancer cells (which do not age) had growth rates several times lower than that of the aged, noncancerous cells (Fig. 2) .
Multiple sclerosis (MS) is a disease characterized by a variety of neurologic signs and symptoms resulting from damage to myelin in the central nervous system. The suspicion that MS has a viral etiology has intensified as a result of epidemiologic observations that MS occurs more frequently in specific geographic locations and that higher risk is related to exposure to an environmental agent before age 15 (1) . Furthermore, the spinal fluids of MS patients contain antibody to viruses which is not present in the spinal fluids of control patients (2 ralysis were observed. When fresh brainstem material from a mouse that died 99 days after inoculation was inoculated intracerebrally into weanling mice, they developed neurological signs in approximately 50 days. Brainstem material obtained from these mice was inoculated intracerebrally into newborn BALB/c mice, and they died in 12 days. In subsequent serial passages the time between inoculation and death decreased to 3 to 5 days. We discovered during early passage attempts that the freezing of brain material from weanling and newborn mice resulted in the loss of transmissibility. Reinoculation of suckling mice with the original brainstem homogenate, which had been prepared after autopsy and frozen, failed to produce illness.
After failing to produce viral-induced changes in 16 different cell culture systems with homogenates prepared from brain material of infected suckling mice, we observed formation of syncytial tissue (giant cells) in a spontaneously transformed 3T3 Balb/c mouse cell line (17Cl-1). Electron microscopy revealed coronavirus-like particles in the cell culture system and in the livers and brains of infected suckling mice. Negative-stain electron microscopy of virus released into supernatants in the infected cell culture revealed typical coronavirus particles (Fig. 1 ).
The second virus (S.K. virus) was isolated from an 89-year-old woman with weakness, spasticity, cerebellar dysfunction, and extraocular movement dysfunction. The disease was slowly progressive over a 30-year period excluding an initial period of 20 years of episodes of exacerbations and remissions. An autopsy performed within 4 Abstract. Two coronaviruses were isolatedfrom brain material obtained at autopsy from two multiple sclerosis patients. The viruses were neutralized by serum and spinal fluid from these patients. Although most of the population have antibody to these virus isolates, multiple sclerosis patients have slightly higher concentrations of serum antibody than controls. The results suggest that coronaviruses should be considered as one additional virus with a potential implication in the etiology of multiple sclerosis.
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